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Abstract: Allene oxide synthase (AOS) is a major intermediate enzyme in octadecanoid pathway to JA biosynthesis affecting the
synthesis and levels of all JA-related compounds in plants, and therefore plays a significant role in plant defense. In this study, a
full length cDNA of GmAOS and its promoter were cloned from the soybean (Glycine max) by RT-PCR, RACE, and LA PCR
methods. GmAOS cDNA coding 519 amino acids (58.3 kD) with an isoelectric point of 8.97 and two genes copies in the soybean
genome coding for GmAOS. Bioinformatics analysis indicated that the N-terminal region of GmAOS displayed features of a typi-
cal chloroplast targeting peptide including an enrichment of serine, threonine and tyrosine phosphorylation sites. The length of the
promoter was 472 bp, containing several stress-induced elements: GA inducing elements (TAACAA), W-box element which was
in response to elicitor-responsive transcription of defense genes, element responsive to salt and pathogen (GAAAAA) and G-box
(CACGTG) induced by JA. Jasmonic acid showed a strong inducement of the GmAOS transcript level, expression patterns of
GmAOS were explored in two soybean accessions with distinct resistance to cotton worm: XTDD was highly susceptible and
HPXQD highly resistant, showing that GmAOS had higher transcript level in HPXQD(HR) than in XTDD(HS). GmAOS transcript
level were correlated with soybean material resistance grades. These results suggest GmAOS is likely to be a useful tool for im-
proving self-resistance abality of high plants.
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Fig. 1 Cloning of GmAQOS from soybean

A: TC207123 ; B: GmAOS 3'RACE

; C: GmAOS 5'RACE

cDNA

; D: GmAOS gDNA

A: TC207123 obtained by PCR; B: 3’ terminal of GmAOS obtained by 3'RACE; C: 5’ terminal of GmAOS obtained by 5'RACE; D: ORF of
GmAOS obtained from genomic DNA and cDNA.
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Fig. 2 Multiple alignments of GmAOS amino acid sequences
Clustal X(Ver.1.81) , GeneDOC
I-helix region (C s )
CYP74A ETLR

The deduced amino acid sequence of soybean AOS (GmAOS) is compared with the primary structures of AOS from Lycopersicon esculentum
(LeAOS], protein ID: CAB88032), Solanum tuberosum (StAOS1, protein ID: CAD29735), Nicotiana attenuate (NaAOS, protein ID: CAC82911),
Glycine max (GmAOS1/GmAOS, protein ID: ABB91776/ACA79943), Medicago truncatula (MtAOS, protein ID: CAC86897). The circled amino

acid residues indicate the predicted serine, threonine and tyrosine phosphorylation sites in the GmAOS sequence. The predicted chloroplast-targeting
signal peptides are underlined. The highly conserved I-helix region, heme-binding domain (the heme-binding C is marked by arrowhead) and the
highly conserved ETLR motifs of the CYP74A enzymes are boxed. Aminoacid similarity is based on the ClustalX (version 1.81) convention.
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Fig. 6 Accumulation of the GmAOS transcripts in leaves of
’ ’ two soybean varieties treated by jasmonic acid
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the time points and CK is the sample without treatment. The experi-

( ) ( ments were repeated three times and the similar results were obtained;
B: mRNA expression of GmAOS was represented as the ratio of
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(7] analysis was performed with BandLeader (version 3.0) software.
XTDD(HS): white histogram; HPXQD(HR): black histogram.
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Fig. 7 Southern blot of GmAOS
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A: Genomic southern blot analysis of GmAOS isolated from XTDD(HS); B: Genomic southern blot analysis showing there are two copies of

GmAOS gene in XTDD(HS), HPXQD(HR), and ZYD3693 (wild soybean).
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